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samples showed a maximum value of only 0.020 per cent. . . . This con-
dition is favorable for a good sulphur reduction, but it is counterbalanced by
the finely disseminnted nature of the pyritiec sulphur present in the coal.

Ash reduction by Trent process—A final attempt to reduce the
percentage of ash in the coal of the lower bench of the Cummock coal
bed was made by the Trent process—a patented process which, in
certain conls, will reduce the ash very materially indeed. The test was
made at the works of the company in Alexandria, Virginia.

The Trent process for reducing ash in coal, consists in dry pulveriz-
ing the coal so that it will go through 100-mesh sieve; wetting of the
pulverized material with water from the tap; and then the addition of
a small percentage of standard Navy fuel oil. The oil tends to unite
with the carbon, freeing the earthy matter which settles to the bottom.

The sample to be tested, which consisted of run-of-mine coal from
the lower bench in the Carolina mine, had the following eomposition:
moisture, 1.4; volatile matter 29.4; fixed carbon 42.0; ash, 27.2. The
so-called “amalgam” resulting from the combination of the oil and
carbon had the following composition: volatile matter, 48.5; fixed
carbon, 38.1; ash, 13.4. If this amalgam is then subjected to low
temperature distillation until the oil that has been added is driven off,
the resultant purified coal contains 17.1 per cent of ash.

If the coal were treated by this process, the result would be the
so-called amalgam which contains about 21.6 per cent of fuel oil in
addition to the finely divided earbon and ash, or if the oil were distilled
it would leave only the finely divided carbon and ash. In either form
the product can be used as a fuel—if in the amalgam form with a
content of ash of 13.4 per cent and if in the form of dry purified coal
with an ash content of 17.1 per cent.

The reduetion of the ash by this process is rather disappointing
and is said to be due to the fact that the earthy material is present in
a very finely divided condition and this means that to reach the earbon
itself, the erushing would have to be possibly to 200 mesh which would be
quite expensive.

There is no question about the effectiveness of this process, but in
certain cases the reduction in the ash is not nearly so marked as in
others. The operator considering this process should ealculate closely
the cost of separating this bench of coal from the upper bench, its
crushing down to the required degree of fineness and finally the market-
ing of the product, either in the form of oil-amalgam, powdered fuel,
or briquettes made from the powdered material.
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POSSIBILITIES OF PETROLEUM IN THE DEEP RIVER FIELD

Mueh speculation has been indulged in here as well as in other
States crossed by the belt of rocks of T'riassic age as to the possibility of
obtaining oil or gas from the sandstone which forms such a large
proportion of their bulk. Many reports are current regarding so-called
oil seeps and gas is supposed to bubble up through the water in many
of the streams. The writers examined a number of these localities
supposed to show signs of oil, but none was seen, though the oxide of
iron which generally forms an iridescent scum on stagnant water was
geen at a number of places. Persons finding such an iridescent secum
on water may easily test it by stirring the water with a stick, If the
geum can be drawn out and stirred into whorls without breaking, if is
probably oil of some kind, but if it is brittle and breaks when stirred,
it is oxide of iron and worthless.

As there are apparently no signs of petroleum at the surface, the
next step in the investigation is to study the rocks of the region to
see if the conditions, which by long experience geologists have come
to regard as essential, are present or not, for in many of the well known
oil fields there were absolutely no surface indications of the presence
of oil or gas before drilling began. In conducting the geologic study
of the possibility of oil pools there are four elements that enter into
the problem. These ave: (1) the presence of rocks of such a character
that they may have served as the place of origin or source of oil or
gas; (2) porous sandstones or limestones into which the oil when
formed, can collect; (3) a geologic structure or fold of such a character
that it will trap the oil and gas as they migrate through the porous
rock; and (4) a nonporous shale or clay above the sandstone to seal in
its oily contents and prevent their escape.

(1) As petroleum has been derived largely, if not wholly, from
organic remains which were buried in the mud or sand that now form
the country rock, it will be necessary to find a fairly thick formation
which contains fossil remains in abundance. All of the Newark rocks
of the Deep River Field appear to have been laid down in fresh water
or on the land, hence they do not contain a marine fauna from which
the oil could have been derived. The presence of beds of coal and some
black shale are indications of abundant vegetal growth, but in all
except the Cumnock formation the materials are so coarse that air
could easily have reached the enclosed vegetal matter and cause its
destruction. The black shale and coal of the Cumnock formation would
probably supply some material for the formation of oil, but the volume
of such shale and coal is so small that the amount of oil that may have
been produced from them in the past is negligible. It is true that
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some layers of the shale are quite rich in bituminous material, and
that at one time there was a manufacturing plant in operation at
Farmville for the distillation of oil from the shale and ecoal, but, as
deseribed on a previous page, the Cumnock formation is in many parts
of the field apparently thin and in places is apparently replaced by
red conglomerate, and consequently the volume of possible oil-producing
shale is small. On aceount of this replacement toward the southeast,
the part of the field most promising, as a source of oil, is about Cumnock
and Gulf where the formation is thickest and contains the most bitu-
minous material. But here erosion has cut deeply into the formation
without exposing any trace of the coveted substances.

(2) There are many beds of porous sandstone in the Cumnock forma-
tion, where it is well developed, that might serve as reservoirs for
oil or gas, and even in the overlying Sanford formation there are
coarse brown sandstones that might serve a similar purpose, if other
conditions were favorable.

(3) Wide experience of petroleum geologists all over the world has
demonstrated that about 90 per cent of the oil is found in anticlines
or arches in the rocks, hence the first thing the oil geologist does is
to look for such structures. As stated previously there are few known
anticlines in this field. In general the rocks have been depressed into
basins or troughs rather than raised into anticlines or arches. Thus the
Carthage and the Corinth troughs are both essentially synelinal in
structure, although in each case the seycline is not complete becanse of
the great fault along the southeast side. On account of this structure
neither basin nor trough can be considered a favorable place to drill for
oil. As deseribed previously these troughs are united by a cross-anti-
cline at Colon, but this fold has raised the formation so high that the
Cumnock formation crops out at the surface as far east as Colon, hence
there are scarcely any rocks below the surface on this anticline that
might be considered as sources of oil or gas. Amnother disturbing factor
in this anticline is the possibility, if not probability that it is broken
along its crest, by a fault which follows the system of dikes north to
Colon and there turns to the northwestward to the margin of the
field. Altogether the Colon cross-anticline does not seem promising
from a geological point of view.

In referring to anticlines as the most favorable rock structures
for holding accumulations of oil or gas, it must be understood that this
statement applies only to rocks that are saturated with water and that
in dry rocks the oil aceumulates, if it accumulates at all, in very different
places. This is illustrated by Fig. 7, which is supposed to be a cross-
section representing the rocks as they would appear in the side of
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FiG. 7. Diagram showing form of oil pools in an anticline,

a deep trench cutting an anticline and a syneline. A B represents a
moderately coarse porous sandstone which is the reservoir rock. C D
is the overlying impervious shale which serves as a blanket and retains
any fluid that may be in the reservoir rock. As water is heavier than
oil and as both of these substances are heavier than gas, the three will
arrange themselves, under the influence of gravity, in the order shown
in the figure, gas at the top, oil next lower in the anticline, and then
water occupying almost all of the synclinal fold. TIf a well is drilled
at a it will encounter gas; at b, oil; and at ¢, water. In some cases
there is little or no gas and then the oil is forced into the crown of the
arch and a well drilled at @ would strike oil.

If the rocks are not saturated with water, then there is no force
to drive the hydrocarbons into the anticline, and, under the pull of
gravity, the oil would tend to migrate toward the bottom of the syneline
at E. Such cases are seldom met with, but some of the oil pools in
western Pennsylvania arve in dry rocks and the oil, though much dis-
seminated in the reservoir rocks, appears to be slowly migrating down-
ward, but is arrested locally by denser portions of the sandstone and
small pools on the limbs of the syneline are of common oecurrence. If
the oil is not trapped by barriers of dense rock, it finally reached the
bottom of the syncline, but a pool in such a situation is rare indeed.

(4) The different beds of the formations in this field are not well
enough known to enable one to say positively that any given porous
sandstone is overlain by a nonporous shale, but generally the succession
of shale and sandstone is the rule and it is probable that most porous
sandstones have a shale cap. So far as this element of the problem
is concerned, it may be taken for granted that it is favorable.

In addition to the elements of the oil problem enumerated above,
geologists are now coming to acknowledge a fifth element in the degree
of metamorphism which has affected the rocks and which is apparently
all important in determining in advance of drilling or even geologic
investigation whether or not there is a possibility of obtaining oil if a
well were drilled. Metamorphism means change and changes in the
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rocks are induced by erustal movements, probably accompanied by the
development of sensible heat., When rocks have been squeezed to such
an extent as to produce heat, their condition and character have been
changed so that the geologist has little difficulty in recognizing the
marks of this change and he can pronounce at once on the general
question of whether or not the rocks are liable to contain oil. Thus
the crystalline schist and slate underlying the Newark rocks bear all
the ear-marks of having been greatly metamorphosed and no geologist
would consider for a moment the possibility of their containing oil,
except possibly very locally, where oil may have recently migrated into
them from some adjacent oil-sand. The Newark rocks, on the other
hand, on casual inspection, show no signs of having been affected by
heat or pressure, but such a test is not always satisfactory, because in
the incipient stages of change there is little outward effect apparent.
The most satisfactory indieation of metamorphism is the condition of
the coal as shown by a chemical analysis (pp. 82 and 83). The com-
parison of many coal analyses in the Appalachian region shows that
the great oil pools are found where the fixed earbon in the coal in the
C form (see table of analyses) is less than 60 and that little if any
oil is found where the fixed carbon is more than 65 per cent. The
fixed carbon in the Deep River coals ranges in the C form from 62.4 to
64.9, hence the rocks are metamorphosed to such an extent that it is
doubtful if any oil remains, granting that it formerly existed in the
rocks. It seems certain that no oil pool of consequence would ever be
found in these rocks, but the chance for finding natural gas is much
better than that for finding oil. _

The relation of the dikes to the possible oceurrence of oil has already
been mentioned (p. 48), but it is worth repeating here for the benefit of
those who may be tempted to drill test wells in this field. The dikes
act as barriers to the circulation of water and the inhabitants have
long ago learned that the most favorable place to find a supply of
water is near a dike. If the dike serves as a barrier to the circulation
of water, it doubtless would serve the same purpose to the cireulation of
oil, and hence, if there is any oil in the rocks, it would be liable to
accumulate near the dike and a well located in such a position as to
penetrate the oil sand near a dike would be much more likely to be
successful than would one located at a distance from a dike. As many
of the dikes are doubtless inclined one way or the other, it would be
impossible to determine the exact distance from the dike on the surface
at which a well should be located so as to penetrate a given sand close
to the dike, but an attempt should be made to secure this sort of a
location.
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Conelusions—TFrom a geological point of view, the writers have no
hesitation in saying that all of the evidence they were able to collect
in the field, bearing on this question, is of a negative character. The
thinness of strata bearing organic material and its apparent restriction
to the northwestern margin of the troughs makes it impossible to
conceive of it as a possible source of a commercial quantity of oil.
But even if we grant that at some time in the past, oil may have been
distilled from the organic material entombed in the rocks, there are
few, if any, anticlines in which it may have accumulated, and without
such structures the volatile constituents of the oil have had ample
opportunity to escape through the coarse conglomerate which composes
most of the Newark group.

As, however, many of the citizens of this field would like to see a
deep well drilled so as to settle the question regarding the presence
or absence of petroleum, the writers were on the lookout throughout the
time spent in the field for a location that might be considered the best,
from a geological point of view, to drill a test well, but after mature
consideration of all of the facts that were obtained they regard all
locations as unfavorable and are unable to say that any one location is
more favorable than another. No one, even the most experienced
geologist ecan say positively that oil does not oceur in these rocks, but
they can say that all of the facts obtainable are of a negative character,
and that in their opinion it is not worth spending time or money in
prospecting where conditions appear to be so unfavorable.

Sometimes the drilling of a test well will satisfy public opinion
regarding the presence or absence of petrolenm much better than the
opinion of the most eminent geologist, but in such a case as the Deep
River Coal Field, where there is no pronounced anticline, one well would
test only the possibilities in its immediate vieinity, but would tell noth-
ing about oil possibilities in the territory surrounding the well. Under
such conditions, it would require many wells, unless the driller were
fortunate enough to strike oil in his first or second venture. Altogether
the adequate testing of this field might prove to be very expensive,
with no returns, and in such an event it would have been much better
to spend the money in building good roads or in improving the soil,
or in some enterprise that would redound to the benefit of the entire
community, rather than in a hole in the ground that yielded nothing.








